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(54) Articulated tonneau cover 

(57) An articulated tonneau cover (10) having a 
center panel (12) and right and left corner panels 
(14,16) that are pivotalfy connected to the center panel 
(12). Right and left corner panels (14,16) are moved 
between an extended position in which the corner pan- 
els (14,16) are adjacent to right and left edges (42,44) 
of the center panel (1 2) and a retracted position in which 
the right and left corner panels (14,16) are inboard of 
the center panel (12). A motor (18) drives the corner 
panels (14,16) between their extended and retracted 
positions. Cam ramp pivots (22,24) shift the corner pan- 
els (14,16) vertically as they are pivoted relative to the 
center panel (1 2) so that the corner panels (14,1 6) are 
substantially coplanar with the center panel (12) when 
they are in their extended position. When the corner 
panels (14,16) are in their retracted position they are 
disposed below and parallel to the center panel (12). 
Side counter panels (26,28) are provided forward of the 
corner panels (14,16) and are moved in conjunction 
with the center panels (12) by means of a cylinder (68) 
and four bar link. 
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Description 

[0001] The present invention relates to tonneau 
covers for convertible tops. 

[0002] Vehicles having convertible tops are enjoy- 
ing a substantial increase in popularity. The increase in 
popularity has been fostered by developments such as 
automatic convertible top extension and retraction and 
improvements in durability and appearance. 
[0003] One type of automatic convertible top that is 
currently available is secured to the beltline of the vehi- 
cle at the rear edge of the convertible top and covered 
by a soft detachable tonneau cover, or "boot." Another 
type of automatic convertible top has a one piece hard 
tonneau cover that is provided with a bottom rear edge 
that is not attached to the vehicle but is instead attached 
to a movable bow that is pivoted to allow for opening 
and closing of the convertible top and hard tonneau 
cover. 

[0004] Soft tonneau covers are inconvenient and 
time consuming to attach and detach. They are gener- 
ally secured by snap fasteners around their entire 
parameter. In some cases it may be necessary to snap 
or unsnap twenty or more snap fasteners to attach or 
detach a soft tonneau cover. Faced with this inconven- 
ience, many drivers elect to leave the soft tonneau cover 
in the trunk. If the soft tonneau cover is not attached, the 
vehicle is both less aerodynamic and less attractive. 
[0005] One disadvantage associated with auto- 
matic convertible tops that are not secured on the lower 
edge to the vehicle permanently, or "stitched in " is that 
the rear edge of the convertible top may provide an 
additional air or water leakage path. This type of con- 
vertible top is also more noisy than a stitched in top. In 
addition, movement of the bow at the rear edge of the 
convertible top requires a complex mechanical mecha- 
nism that pivots the bow up and down to permit opening 
and closing of the one piece hard tonneau cover. The 
complexity of such structures adds to their cost and is a 
potential maintenance problem. 
[0006] One objective in providing a hard tonneau 
cover is to provide a durable and strong cover that is 
capable of supporting at least 350 pounds. Another 
objective is to provide a hard tonneau cover that can be 
used to cover an automatic convertible top and its oper- 
ating mechanism that has its rear edge stitched in or 
otherwise secured to the vehicle body permanently. 
Another objective is to reduce the complexity of the con- 
vertible top mechanism including the tonneau cover 
while providing completely automatic and reversible 
operation. 

[0007] These and other problems presented by 
prior art devices and objectives in the design of hard 
tonneau covers are addressed by the present invention. 
[0008] According to the present invention, a ton- 
neau cover is provided that is formed of multiple panels 
that are connected together in an articulated arrange- 
ment so that portions of the tonneau cover may be 



retracted automatically as the top is raised and lowered. 
[0009] According to the present invention, a ton- 
neau cover for a vehicle is provided that includes a 
center panel. Right and left corner panels are con- 

5 nected to the center panel and are moveable between 
an extended position in which the corner panels are 
adjacent to right and left edges of the center panel and 
a retracted position in which the right and left corner 
panels are at least particularly inboard of the center 

w panel. A drive system is provided for moving the corner 
panels between their extended and retracted positions. 
[0010] According to another aspect of the invention, 
pivot connectors connect each of the right and left cor- 
ner panels to the center panel. The pivot connectors are 

15 preferably cam ramp pivots that shift the corner panels 
vertically as they are pivoted. The corner panels are 
substantially coplanar with the center panel when the 
corner panels are in their extended position and are par- 
allel to the center panel when the corner panels are in 

20 their retracted position. 

[0011] The drive system is an electrical motor that 
is secured to the center panel and includes a rotary 
drive disk that is rotated by the motor through a gear 
reducer. A pair of links connect the drive disk to the cor- 

25 ner panels with one link being connected to each of the 
corner panels. 

[0012] The center panel is connected by a hinge on 
a front edge of the center panel to the vehicle immedi- 
ately behind the passenger compartment. 

30 [0013] According to another aspect of the invention, 
right and left side tonneau panels are provided adjacent 
to and forward of a front edge of the right and left corner 
panels when the corner panels are in their extended 
position. The side tonneau panels are connected in a 

35 four bar link arrangement with the center panel. The four 
bar link is connected to a bracket that is secured to the 
vehicle. A drive cylinder is ope natively connected by the 
four bar link to pivot the center panel and the side pan- 
els upwardly to thereby provide clearance for raising 

40 and lowering a convertible top of the vehicle. 

[0014] The above objects and advantages of the 
present invention will be better understood in view of the 
attached drawings and detailed description of the inven- 
tion. 

45 

FIGURE 1 is a fragmentary top plan view of the left 
half of an articulated tonneau cover made in 
accordance with the present invention. 

50 FIGURE 2 is a fragmentary perspective view of the 
right side of the articulated tonneau cover. 

FIGURE 3 is a fragmentary perspective view of a 
cam ramp pivot used to guide the movement of a 
55 corner panel of the articulated tonneau cover as it is 
moved between its extended and retracted posi- 
tions. 
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FIGURE 4 is a fragmentary perspective view of the 
right side of the articulated tonneau cover 

FIGURE 5 is a side elevation view showing the 
articulated tonneau cover in its raised position. 

[0015] Referring now to Figures 1 and 2, an articu- 
lated tonneau cover made in accordance with the 
present invention is generally indicated by reference 
numeral 10. A center panel 12 and right and left corner 
panels 14, 16 form the principal panels of the articulated 
tonneau cover 10. A drive motor 18 is used to extend 
and retract the right corner panel 14 and left corner 
panel 16 relative to the center panel 12. Referring to 
Figure 1, left corner panel 16 is shown in solid lines in its 
extended position and is shown in phantom in its 
retracted position. The tonneau cover 10 is connected 
to a vehicle 20. In Figure 2, the right corner panel 14 is 
shown in its retracted position. 
[0016] Right and left corner panels 14, 16 are con- 
nected to the center panel 1 2 by means of right and left 
pivot cam ramps 22, 24, respectively. Right and left cor- 
ner panels 14, 16 pivot on the pivot cam ramps 22, 24 
as they are moved between the extended and retracted 
position. The pivot cam ramps 22, 24 also include a 
track for guiding movement of the corner panels 14, 16 
at the end of the extension cycle so that the corner pan- 
els 14, 16 are moved to a position wherein they are 
coplanar with the center panel 12. At the beginning of 
the retraction cycle the corner panels 14, 16 are low- 
ered by the pivot cam ramps 22, 24 so that they can be 
moved under the center panel 1 2 as they are retracted. 
[0017] As shown in Figures 2, 4 and 5, a right side 
panel 26 is provided forward of the right corner panel 
14. Left side panel 28 is shown as it would appear when 
the tonneau cover is covering the well in which a con- 
vertible top is stored when the top is in its down position. 
[0018] Referring to Figures 1 and 2, a rotary disk 30 
and gear reducer 32 are driven by drive motor 18 to 
extend and retract the right and left corner panels 14, 
1 6. A right link 34 connects the rotary disk 30 to the right 
corner panel 14. Similarly, left link 36 connects rotary 
disk 30 to left corner panel 16. The output shaft of drive 
motor 18 rotates at a relatively high speed. Gear 
reducer 32 takes the rotational output of the drive motor 
18 and causes the rotary disk 30 to rotate at an appro- 
priate speed to extend and retract the corner panels 1 4, 
16. 

[0019] The center panel 12 has a front edge 40 that 
is preferably connected to the vehicle 20 at a point 
behind the rearmost vehicle seats by a hinge 38. The 
center panel 1 2 includes a right edge 42 and a left edge 
44. Right and left corner panels 14 and 16 are located 
adjacent the right and left edges 42 and 44 respectively. 
The center panel 1 2 includes a base plate 46 that rein- 
forces the center panel 12. The space between the 
base plate 46 and the center panel 12 defines a pocket 
for receiving the right and left corner panels 14, 16. 



Right corner panel 14 is shown in Figure 2 with front 
edge 48 oriented toward the side of a vehicle. This 
occurs when the right corner panel 14 is in its retracted 
position. When right corner panel 14 is rotated to its 
5 extended position the front edge 48 faces toward the 
front of the vehicle. Left corner panel 1 6 is shown in Fig- 
ure 1 in its extended position with the front edge 50 fac- 
ing the front end of the vehicle. 

[0020] Referring to Figures 2, 4 and 5, the four bar 

w link is illustrated that is used to raise and lower the 
center panel 1 2 and the side panels 26, 28. A bracket 54 
is adapted to be secured to vehicle with conventional 
fasteners. A drive link 56 is connected to the bracket 54 
and the base plate 46. A balance link 58 is connected 

15 between the bracket 54 and the base plate 46. The four 
bar link is provided by the drive link 56, balance link 58, 
bracket 54 and base plate 46. The right side panel 26 is 
hinged to the drive link 56 and is biased into its closed 
position corresponding to the position of left side panel 

20 28 in Figure 1. A cylinder 68 powers the movement of 
the center panel 12 and also provides the power mech- 
anism for pivoting the right side panel 26 that moves in 
conjunction with the opening and closing center panel 
12. Cylinder 68 is connected to the drive link 56 by an 

25 arm 70 that is generally perpendicular to the length of 
the drive link 56. 

[0021] Referring now to Figure 3, the right pivot 
cam ramp 22 is shown as it attached to the center panel 
12 and right corner panel 14. A plate 72 is provided to 

30 reinforce the center panel where it connects to the pivot 
cam ramp 22 and also provide a reinforced mounting 
surface for right link 34. A corresponding plate is also 
provided on the left side of the center panel 1 2 but is not 
shown. A spring 76 biases the pivot cam ramp 22 into its 

35 raised position. 

[0022] While embodiments of the invention have 
been illustrated and described, it is not intended that 
these embodiments illustrate and describe all possible 
forms of the invention. Rather, the words used in the 

40 specification are words of description rather than limita- 
tion, and it is understood that various changes may be 
made without departing from the spirit and scope of the 
invention. 



45 Claims 

1. A tonneau cover for a vehicle comprising: 

a center panel having right and left edges; 

50 right and left corner panels connected to the 

center panel and moveable between an 
extended position in which the corner panels 
are adjacent to right and left edges of the 
center panel and a retracted position in which 

55 the right and left corner panels are at least par- 

tially inboard of the center panel; and 
a drive system for moving the corner panels 
between the extended and retracted positions. 
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2. The tonneau cover of claim 1 wherein a pivot con- 
nector connects each of the right and left corner 
panels to the center panel. 

3. The tonneau cover of claim 2 wherein the pivot con- 
nectors are cam ramp pivots that shift the corners 
panels vertically as they are pivoted wherein the 
corner panels are substantially coplanar with the 
center panel when in the extended position and are 
parallel to the center panel when in the retracted 
position. 

4. The tonneau cover of claim 1 wherein the drive sys- 
tem is an electrical motor that is secured to the 
center panel and includes a rotary drive disk that is 
rotated by the motor, a pair of links connect the 
drive disk to the corner panels with one link being 
connected to each of the corner panels. 

5. The tonneau cover of claim 1 wherein the center 
panel is connected on a front edge to the vehicle 
behind the passenger compartment. 

6. The tonneau cover of claim 1 wherein right and left 
side tonneau panels are provided adjacent to and 
forward of a front edge of the right and left corner 
panels when the corner panels are in the extended 
position. 

7. The tonneau cover of claim 6 wherein the side ton- 
neau panels are connected by a four bar link to the 
center panel that is connected by a hinge at a front 
edge to the vehicle, the four bar link is connected to 
a bracket that is secured to the vehicle, a drive cyl- 
inder operatively connects the four bar link, center 
panel and the side panels to pivot the center panel 
upwardly and pivot the side panels upwardly. 

8. A tonneau cover for a vehicle having a convertible 
top that may be raised and lowered, the tonneau 
cover being formed from a rigid panel, the improve- 
ment comprising: 

the rigid panel being formed by a center panel 
and right and left corner panels that are con- 
nected to the center panel and are moveable 
between an extended position in which the cor- 
ner panels are adjacent to the center panel and 
a retracted position in which the right and left 
corner panels are at least partially inboard of 
the center panel; and 

a drive system for moving the corner panels 
between the extended positions. 

9. The tonneau cover of claim 8 wherein a pivot con- 
nector connects each of the right and left corner 
panels to the center panel, the pivot connectors are 
cam ramp pivots that shift the corners panels verti- 



cally as they are pivoted wherein the corner panels 
are substantially coplanar with the center panel 
when in the extended position and are parallel to 
the center panel when in the retracted position. 

5 

10. The tonneau cover of claim 8 wherein the drive sys- 
tem is an electrical motor that is secured to the 
center panel and includes a rotary drive disk that is 
rotated by the motor through a gear reducer, a pair 

10 of links connect the drive disk to the corner panels 
with one link being connected to each of the corner 
panels. 

11. The tonneau cover of claim 8 wherein the center 
15 panel is connected to the vehicle on a front edge of 

the center panel by a hinge at a location on the 
vehicle behind the passenger compartment. 

12. The tonneau cover of claim 8 wherein right and left 
20 side tonneau panels are provided adjacent to and 

forward of a front edge of the right and left corner 
panels when the corner panels are in the extended 
position. 

25 13. The tonneau cover of claim 1 2 wherein the side ton- 
neau panels are connected by a four bar link to the 
center panel that is connected by a hinge at a front 
edge to the vehicle, the four bar link is connected to 
a bracket that is secured to the vehicle, a drive cyl- 

30 inder operatively connects the four bar link, center 
panel and the side panels to pivot the center panel 
upwardly and pivot the side panels upwardly. 

14. A tonneau cover for a vehicle having a convertible 
35 top comprising: 

a center panel; 

right and left side panels connected by a four 
bar link to the center panel that is connected by 

40 a hinge at a front edge to the vehicle, the four 

bar link is connected to a bracket that is 
secured to the vehicle, a linear actuator opera- 
tively connects the four bar link, center panel 
and the side panels to pivot the center panel 

45 upwardly and pivot the side panels upwardly as 

the convertible top is raised and lowered, the 
center panel and side panels forming a cover 
over the convertible top when stored. 

so 15. The tonneau cover of claim 14 wherein the center 
panel has right and left edges; 

right and left corner panels are connected to 
the center panel and moveable between an 
55 extended position in which the corner panels 

are adjacent to right and left edges of the 
center panel and a retracted position in which 
the right and left corner panels are at least par- 
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tialty inboard of the center panel. 

16. The tonneau cover of claim 15 wherein a pivot con- 
nector connects each of the right and left corner 
panels to the center panel, the pivot connectors are 5 
cam ramp pivots that shift the corners panels verti- 
cally as they are pivoted wherein the corner panels 
are substantially coplanar with the center panel 
when in the extended position and are parallel to 

the center panel when in the retracted position. w 

17. The tonneau cover of claim 1 5 further comprising a 
drive system having an electrical motor that is 
secured to the center panel and includes a rotary 
drive disk that is rotated by the motor through a is 
gear reducer, a pair of links connect the drive disk 

to the corner panels with one link being connected 
to each of the corner panels. 

20 



25 



30 



35 



40 



45 



50 



5 



EP1 038 710 A1 




6 



EP1 038 710 A1 




7 



EP1 038 710 A1 




8 



EP1 038 710 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbsr 

EP 90 10 6400 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indention, where appropriate, 
of relevant paatagaa 



Relevant 

to claim 



CLASSIFICATION OF THE 
APPLICATION (IntCI 7) 



DE 196 37 005 C (DAIMLER BENZ AG) 
18 December 1997 (1997-12-18) 

* figures 1-3 * 

DE 92 00 808 U (LI ENENKAMP J.) 
7 May 1992 (1992*05-07) 

* figure 2 * 



US 2 992 042 A (GILS0N J. H. 
11 July 1961 (1961-07-11) 
* figure 1 * 



ET ALL) 



I, 5,6,8, 

II, 12,14 



1,5,8,11 



1,5,8,11 



B60J7/20 



TECHNICAL FIELDS 
SEARCHED (tnLCI.7) 



B60J 



The present search report has been drawn up for all claims 



Place & *e*ich 

BERLIN 



4 July 2000 



Thomas, C 



CATEGORY OF CfTEO DOCUMENTS 

X : parboulvty ratevant if takan atena 

Y . partfoufcrtY fetevsr* a* oonteisd with another 

doouroant of tha tame category 
A technological background 
O : non-written dtofatura 
P Intemwdiate document 



T : thaory or pewoqpto iindartytno, tha invention 
Eraariiar patent document, but pubta had on, or 

alter the Ning date 
O ' document cited In tfia appt toatkxi 
L : document o*ed for other reason* 

A : rneriibst of (ha tame patent famBy, ooneipondfog 

documant 



9 



EP1 038 710 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 10 6400 



This annex lists the patent famify members relating to the patent doouments acted in the above-mentioned European search report. 
The member* are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given Cor the purpose of information. 

O4-Q7-200G 



Potent document 
cited in search report 


Publication 
date 


Potent family 
members) 


Publication 
dais 


DE 19637005 


C 


18-12-1997 


FR 2753137 A 
GB 2317148 A,B 
IT RM970543 A 
US 5967593 A 


13-03-1998 

18- 03-1998 
12-03-1998 

19- 10-1999 


DE 9200808 


U 


07-05-1992 


NONE 




US 2992042 


A 


11-07-1961 


NONE 





i For more deteie about this annex : see Official Journal of the European Patent Office, No. 12/82 



10 



